Abstract. The nonrigid Earth nutation series adopted by the IAU (
Introduction
In 1980, the IAU adopted a new series of nutation for a nonrigid Earth model based on Kinoshita's series on the Hamiltonian study of the rotation of a rigid Earth. The nonrigid Earth nutation coe cients were derived from Kinoshita's series (Kinoshita, 1977 ) and Wahr's transfer function (Wahr, 1979) . 0.1 mas (milliarcsecond) was the level of accuracy considered for these coe cients of nutation. The e ects considered at this level of precision were in uence of zonal harmonics: J 2 , J 3 and J 4 , and the in uence of the triaxiality of the Earth.
Kinoshita's work was the rst paper to present a rigorous study of the rotation of a rigid body, starting from Hamiltonian theory. This work has been the basis of a large number of papers, and it was the improvement in the accuracy of VLBI, LLR and GPS which has led to extension of Kinoshita's theory. In the following, the di erent steps carried out are presented. 2. The rst second-order theory of the rotation of a rigid Earth Kinoshita and Souchay (1990) (Kinoshita & Souchay, 1990) : in uence of the J 2 harmonic and of the second-order parts of the potential of the Earth (J 3 , triaxiality and J 4 ), direct and indirect planetary e ects, and extension of the theory to the second order: coupling e ect between the rotational motion of the Earth and the orbital motion of the Moon.
New developments in rigid Earth nutation theory
The updated value of the general precession in longitude led to a change of the value of the dynamical ellipticity of the Earth as well as the scaling factors for the nutation coe cients relative to the potential of the Moon and the Sun. For this reason, Souchay and Kinoshita (1996, 1997) recalculated the coe cients of nutation -due to the lunisolar in uence on the geopotential (J 2 , J 3 , C 22 , S 22 and J 4 ) and those coming from the direct torque exerted by the planetsin uenced by these changes. Moreover, they presented new contributions to the nutation not contained in (Kinoshita & Souchay, 1990) including the in uence of the periodic oscillations of the ecliptic, and the planetary tilt-e ect. The agreement of the new coe cients of Souchay & Kinoshita (1996 ) with those of Hartmann & So el (1994) and Williams (1994 Williams ( , 1995 was remarkable.
The e ects on nutation of the non-zonal harmonics of third and fourth degree
Taking into account the new accuracy of the precession-nutation observations All the previous studied in uences, together with the second-order e ects due to crossed-nutations and spin-orbit coupling, are included in this paper.
The diurnal and sub-diurnal nutations of REN 2000
Recently other rigid Earth nutation series, calculated using di erent analytical methods, have come forth. These are SMART97 and RDAN97 series (Bretagnon et al., 1997 , 1998 Roosbeek & Dehant, 1998 . Souchay (1999) and have compared the nutations given by REN 2000 series with the corresponding ones in SMART97 and RDAN97. Table 3 gives the comparison for the short period nutations in the time domain between these three theories. Moreover, they have computed the corresponding values for a nonrigid Earth of REN 2000 prograde nutations, using a new transfer function developed by Mathews (1999) and showed that some coe cients changed at the level of a few as. Finally, they have also explained how short period nutations can perturb the analysis of the polar motion (Bizouard et al., 1999a b) . (Bretagnon et al., 1997 , 1998 Roosbeek & Dehant, 1998 . Souchay & Kinoshita (1991) and Souchay (1998) and by the study of the residuals between the results given by these two di erent methods.
